PORTABLE ELECTRICAL DEVICE 
WITH PLANAR ANTENNA 

Field of the invention 
5 [0001] The present invention relates to a portable electrical device 
with an antenna device, and more particularly, to a design of fabricating a 
PCB antenna onto the edge of the display panel of a notebook. 

Background of the invention 

[0002] With rapid development and progress of electronic technology, 
notebooks of a new generation provide a powerful operation function and 
are widely used in a company and personal consumers. Moreover, local 
networks are constructed in most of companies or industries by installing 
cables and servers so as to effectively connect those notebooks and 
communicate or exchange various information and data. However, wired 
networks are relatively expensive in design and layout, and construction 
and wiring of the wired networks frequently cause damage to rented office 
buildings, and densely spread wire lines are too complicated to manage 
and maintain. Therefore, wireless networks have been used in many 
companies or industries to construct the desired inner networks. 

[0003] Nowadays, the notebook usually has an exteranl antenna 
device placed on the outside thereof, so as to make the notebook be 
25 capable of transmitting and receiving wireless signals to and from 
wireless access points. Please refer to FIGURE 1 , the typical manner of 
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wireless network connecting is disposing an external antenna device 14 
on the housing of a LCD display 12 of the notebook 10. Generally, the 
antenna device 14 has to face the wireless access points for wireless 
transmitting data and signals. The antenna device 14 is connected to a 
5 network card 18 of the notebook 10 via a cable line 16, so as to transmit 
radio frequency signals received by the antenna device 14 to the network 
card 18 for decoding. Certainly, for promoting the signal receiving 
efficiency, the antenna device 14 can be disposed in any other positions. 

10 [0004] However, in the above manner the antenna device 14 and the 
cable line 16 are externally connected to the notebook 10 for wireless 
connection. Therefore, it is inconvenient for users to carry the antenna 
device 14 and cable line 16 with the notebook 10 simultaneously when 
they want to utilize the wireless network function of the notebook 10 in 

1 5 different places. Further, the antenna device 14 disposed on the top edge 
of the LCD display 12 and the cable line 16 usually suffer damage due to 
incautious bump or stumble by the users. 

[0005] For overcoming the above issues, some manufacturer fabricate 
20 and assemble the antenna device above the LCD display, and dispose 
the cable line along one side of the LCD monitor to extend downward for 
connecting with the network card of the notebook. Though such design 
can eliminate the inconvenience of carrying some assembly required and 
can reduce the incautious damage hazards. However, it is necessary to 
25 consider signal-shielding effect of the cable line. And further, it is required 
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to fabricate connectors on the two ends of the cable line for connecting 
with the network card, thereby increasing the prime cost thereof. 

Summary of the Invention 

5 [0006] It is therefore an objective of the present invention to provide a 
design of fabricating a planar antenna device in the housing of the display 
panel of the notebook computer. 

[0007] The present invention discloses a notebook computer being 

10 capable of transmitting and receiving data via an antenna hidden and built 
in the housing of a display of the notebook computer. The notebook 
computer comprises the following components. A display panel is 
contained and assembled in a panel housing. There is a reserved space, 
generally with a height less than 1.5 cm, left between the top edge of the 

15 display panel and the inner surface of the panel housing. A planar 
antenna made of a bar-shaped circuit board and having a width of 
1.0-1.4 cm is disposed upright standing on the top edge of the display 
panel. The planar antenna is just contained in the reserved space 
between the display panel and the panel housing. The planar antenna 

20 further includes antenna patterns maybe defined on the peripheral area of 
the bar-shaped circuit board and a circuit, i.e. a decoding circuit, maybe 
fabricated on the central area of the bar-shaped circuit board. Besides, a 
transmitting line is disposed along the inner of the panel housing for 
connecting the PCB antenna and a motherboard of the notebook 

25 computer, so as to transmit and receive the digital signals decoded by the 
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planar antenna. Except the above manner of disposing the planar 
antenna on the top edge of the display panel, the planar antenna can also 
be fabricated on the rear side of the display panel, or fabricated on side 
edge of the display panel. 

5 

Brief Description of the Drawings 
[0008] The invention can be more fully understood by reading the 
following detailed description of the preferred embodiments, with 
reference made to the accompanying drawings, wherein: 

10 [0009] FIGURE 1 is a schematic view showing a notebook with an 
antenna device disposed on the outside thereof according to the prior art; 
[0010] FIGURE 2 is a schematic view showing a notebook with a PCB 
antenna fabricated on the top edge of a display panel in the notebook 
according to the present invention; 

1 5 [001 1] FIGURE 3 is a schematic view showing a notebook with a PCB 
antenna fabricated on the real side of a display panel in the notebook 
according to the present invention; and 

[0012] FIGURE 4 is a schematic view showing a notebook with a PCB 
antenna fabricated on a side edge of a display panel in the notebook 
20 according to the present invention. 

Detailed Description of the Preferred Embodiment 
[0013] The present invention disclosed a portable electrical device 
being capable of transmitting and receiving data via an antenna hidden 
25 and built in a housing of a display of the portable electrical device, such 
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as a notebook computer. By fabricating a planar antenna, such as a PCB 
antenna, on the top edge of the display panel in the panel housing, the 
above-mentioned conventional issues, such as damaging the antenna 
device due to incautious operating, can be prevented effectively, and 
5 further the prime cost can be reduced considerably. Especially, it is not 
required to increase the thickness of the panel housing according to the 
design provided in the present invention, thereby satisfying the design 
characteristics of smaller size and less weight. The detailed description of 
the present invention is as follows. 

10 

[0014] Please refer to FIGURE 2, a notebook computer 50 being 
capable of wireless transmitting is illustrated. In the first embodiment of 
the present invention, the notebook computer 50 comprises a host case 
52 and a display such as LCD display 54 connected pivotally with the host 

15 case 52 through at least a hinge (not shown). When the notebook 
computer 50 is not booted and used, the LCD display 54 can be folded 
down to cover the host case 52. In the case of operating the notebook 50, 
the LCD display 54 can be lifted up and the notebook 50 can be booted 
for loading the operating system. Moreover, the LCD display 54 

20 comprises a panel housing 541 and a display panel 542 assembled and 
contained in the panel housing 541. On the front surface of the panel 
housing 541 an opening is formed to expose the screen of the display 
panel 542. 

25 [0015] In general, the display panel 542 usually is fabricated with a 
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rectangular shape, so when it is assembled into a panel housing 541, the 
left and right edges of the display panel 542 are nearly closed to the inner 
sidewall of the panel housing 541. But, between the top edge of the 
display panel 542 and the panel housing 541, there is a reserved space, 
5 with height less than 1.5 cm, and which is enough to contain a planar 
antenna 56. As shown in FIGURE 2 , the planar antenna 56 is fabricated 
on a bar-shaped circuit board, so as to be assembled on the top edge of 
the display panel 542 in the panel housing 541. For inserting and 
disposing the planar antenna 56 successfully into the reserved space 
10 between the LCD display 542 and the panel housing 541, the bar-shaped 
circuit board is formed with a width of 1.0-1.4 cm (preferred is about 1.2 
cm) and is disposed to stand upright on the top edge of the display panel 
542. 

15 [0016] Still referring to FIGURE 2, the planar antenna 56 includes 
antenna patterns 561 defined on the peripheral area of the bar-shaped 
circuit board and a decoding circuit 562 fabricated on the central area of 
the bar-shaped circuit board. The antenna patterns 561 are introduced to 
receive or send radio frequency signals. And the decoding circuit 562 is 

20 used to transfer the radio frequency signals received into the digital 
signals, or transferring the digital signals from the host case 542 into the 
radio frequency signals for sending outwardly. It is noted that, in this 
embodiment, the antenna patterns are defined on the left and right sides 
of the bar-shaped circuit board and the decoding circuit is fabricated on 

25 the central area thereof. However, the bar-shaped circuit board also can 
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be designed with the antenna pattern defined on one side and the 
decoding circuit fabricated on the other side thereon. 

[0017] For connecting the planar antenna 56 and host case 52, a 
5 digital transmitting line 58 is fabricated on the inner sidewall of the panel 
housing 541. One terminal of the transmitting line 58 is connected to the 
planar antenna 56, and the other is extending along the inner sidewall of 
the panel housing 541 to connect with a motherboard of the host case 52, 
so as to transmit digital signals decoded by the planar antenna. Because 

10 the planar antenna 56 includes the antenna patterns and the decoding 
circuit formed thereon, only one transmitting line, such as USB(universal 
serial bus)1.1, USB2.0, or IEEE 1394 transmitting line, can be applied to 
connect the planar antenna 56 and the motherboard of the notebook 50, 
for transmitting and exchanging digital signal there between. Besides, 

15 because the current motherboard are fabricated with 4-8 sets of USB 
connectors, the above digital transmitting line 58 can be connected 
directly to these USB connector on the motherboard. 

[0018] Please refer to FIGURE 3, in the second embodiment of the 
20 present invention, the planar antenna 60 is fabricated on the rear side of 
the display panel 542 and in the reserved space between the display 
panel 542 and the housing 541. Similarly, the transmitting line 58 can 
transmit the information received and decoded by the planar antenna 60 
to the host case. It is noted that the rear space of the display panel 542 is 
25 a little large, so the dimension of the planar antenna 60 will not be limited 
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as that in the first embodiment. 

[0019] Then, please refer to FIGURE 4, in the third embodiment of the 
present invention, the planar antenna 70 is fabricated on one lateral edge 
5 (right or left side) of the display panel 542 and contained in the space 
between the display panel 542 and the housing 541. It is noted that, 
though in FIGURE 4, the planar antenna 70 is attached onto the lateral 
edge of the display panel 542, however, in actual practice, the planar 
antenna 70 can also be mounted to hang or stand aside the display panel 
10 542. 

[0020] The design of fabricating the planar antenna onto the display 
panel disclosed in the present invention has following advantages: (1) 
because the planar antenna and the transmitting line both are assembled 

1 5 in the panel housing, the problems of careless bump or stumble to cause 
the antenna damaged are effectively avoided. (2) In the first embodiment, 
there is no need to increase the thickness of the panel housing because 
the planar antenna is mounted on the top edge of the display panel, 
thereby satisfying the current design requirements of less weight and 

20 smaller size. (3) The planar antenna is mounted directly onto the display 
panel, so the ground lines on the display panel can also be used to 
remove the accumulated ions on the planar antenna. (4) Because the 
current motherboard is fabricated with 4-8 sets of USB connectors 
thereon, the transmitting line of the present invention extending to the 

25 host case can connect to the USB connectors formed on the motherboard 
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directly. Therefore, the present design of motherboard can still work, and 
there is no need to change for adding extra connector on the 
motherboard to connect with the radio frequency transmitting line as the 
prior art. 

5 

[0021] The invention has been described using exemplary preferred 
embodiments. However, it is to be understood that the scope of the 
invention is not limited to the disclosed embodiments. On the contrary, it 
is intended to cover various modifications aid similar arrangements. The 
10 scope of the claims, therefore, should be accorded the broadest 
interpretation so as to encompass all such modifications and similar 
arrangements. 
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